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Experimental methods
Homo sapiens ubiquitin, Escherichia coli MBP and the PDZ domain of homo sapiens Erbin (residues 1273-1371) were produced recombinantly and purified as described previously. [1] Production of CLaNP-5 as well as the selection and tagging of PDZ double cysteine mutants was performed as described previously [2] . Briefly, the residues selected to produce the 6 double cysteine mutants are located at the Bruker Avance 800 and 900 MHz spectrometers using HSQC-TROSY interleaved experiments [3] at 310 K. To decrease signal overlap, a 3D HNCO-based experiment [4] was recorded at a 700 MHz Bruker spectrometer in addition. The sample used in this experiment contained 0.6 mM of 2 H, 13 C, 15 N-MBP TGWETWV and 1.2 mM of CLaNP-5 tagged PDZ-1. The experimental conditions were the same ones used in the 2D experiments. Data were processed using NMRpipe [5] and analysed with Sparky [6] . The software PALES [7] was used to back-calculate RDCs and determine the alignment tensors using the MBP structure 1DMB [8] , PDZ structure 1N7T [1a] and the ubiquitin 3D structure 1D3Z [1c] . In order to estimate the uncertainty in the determined alignment tensors, 1000 steps of the "structural noise Monte-Carlo method" were performed [9] . In short, this method consists in adding noise to the structure with a magnitude that matches the RMSD between observed and predicted RDCs. The extent of the alignment parameters obtained from these noise-corrupted structures (when using the coupling constants backcalculated for the original structure) represents a good measure of the uncertainty in the derived tensor.
PCSs were fit to 3D structures using the software Numbat [10] . The transfer of assignments to the paramagnetic spectra was done manually, without running further experiments, as most of the pseudo contact shifts were smaller than 0.3 ppm. PRE distances were calculated from intensity ratios (assuming a Curie-spin relaxation mechanism) according to previously published procedures [12] , [13] . In these calculations, it was taken into account that Tm 3+ has a total angular magnetic quantum number J of 6 and its Landé g-factor (g j ) equals to 7/6 [14] . The program HYCUD was used to estimate the correlation time of MBP TGWETWV bound to PDZ (28.9 ns) [15] .
Isothermal titration calorimetry experiments were done on a MicroCal ITC 200 microcalorimeter at 298 K. Ubiquitin TGWETWV and PDZ samples were extensively dialyzed against 20 mM sodium phosphate buffer pH 6.5, 100 mM NaCl. The sample cell contained 0.05 mM of ubiquitin TGWETWV and the injection syringe was filled with 0.8 mM PDZ protein. Experimental data were analyzed using the Microcal Origin software.
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Figure S1
. Localization of lanthanoid tagging sites in the Erbin PDZ domain. In order to attach the lanthanoid tag CLaNP-5, preloaded with Tm 3+ or Lu 3+ , six different double cysteine mutants were designed. The numbering corresponds to that of the 3D structure of PDZ in complex with the TGWETWV peptide, shown in red (PDB code: 1N7T). (Table S1 ), which does not show similar chemical shift changes ( Figure S6 ). Cross-peaks that belong to the C-terminal residues of ubiquitin TGWETWV when bound to PDZ (green) are labelled. b) Averaged, normalized 1 TGWETWV bound to PDZ-1. HSQC spectra were recorded at a 1 H Larmor frequency of 900 MHz. b) Comparison of experimental RDCs, which were determined using the BSD-IPAP HSQC pulse sequence [11] at a 1 H Larmor frequency of 600 MHz, with values back-calculated from ubiquitin's 3D structure (PDB code: 1D3Z) by singular value decomposition. c) Sequence-specific ratio of the signal intensity observed in the diamagnetic (I 0 ) and paramagnetic (I) HSQC spectrum shown in (a). d) Correlation of two RDC datasets acquired using the BSD-IPAP HSQC pulse sequence [11] at a 1 H Larmor frequency of 600 MHz. e) Experimental PCSs observed at a 1 H Larmor frequency of 800 MHz were fit to the 3D structure of ubiquitin (PDB code: 1D3Z) using the software Numbat. In all plots the straight line indicates y=x. Pearson's correlation factors, R, between experimental and back-calculated values are indicated. bound to CLaNP-5-tagged PDZ-1, PDZ-3, PDZ-5 and PDZ-6, respectively, were fit to MBP's 3D structure (PDB code: 1DMB) using singular value decomposition as implemented in the software PALES.
Experiments were recorded at a 1 H Larmor frequency of 900 MHz. e) -f) Experimental H N PCSs observed in MBP TGWETWV bound to PDZ-1 and PDZ-6, respectively, were fitted to the same 3D structure using the program Numbat. g) Comparison of experimental N-H RDCs, which were measured by a 3D HNCO-based experiment [4] at a 1 H Larmor frequency of 700 MHz in MBP TGWETWV bound to PDZ-1, with values back-calculated from MBP's 3D structure (PDB code: 1DMB). All data were recorded at 310 K. Tm  3+ ) . a) to d) PRE profiles (intensity rations) due to the addition of PDZ-1, PDZ-3, PDZ-5 and PDZ-6, respectively. Error bars were calculated on the basis of the signal-to-noise ratio in the NMR spectra. Only cross-peaks not strongly affected by signal overlap (also with respect to residual diamagnetic signals) were included into the analysis. The red line on the plot that corresponds to PDZ-1 indicates predicted intensity ratios obtained from the distance between the amide proton and the paramagnetic center (assuming Curie-spin relaxation), for which the position was determined from the experimentally observed 1 H and 15 N PCSs. e) Experimental PRE intensity ratios induced in MBP TGWETWV by PDZ-1 were converted into distances between the amide proton and the paramagnetic center and compared to predicted distances derived from MPB's 3D structure (PDB code: 1DMB). f) PRE broadening induced by PDZ-1 was mapped onto MPB's 3D structure. From red (most affected, for example regions 46 -55 and 69 -80) to blue (unaffected), distance-dependent changes in signal intensity are shown. The PDZ recognition sequence TGWETWV is located at the C-terminus. The red sphere marks the position of the lanthanoid (derived from PCSs).
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Figure S15. Comparison of RDCs and PCSs observed in CLaNP-5-tagged PDZ-1 with values backcalculated from the 3D structure of PDZ. a) Experimental RDCs were fit to the 3D structure of Erbin PDZ (PDB code: 1N7T) using the software PALES. Only a small number of RDCs could be analysed due to strong paramagnetic signal broadening ( Figure S13 ). b) Experimental PCSs were fit to the 3D structure of Erbin PDZ (PDB code: 1N7T) using the software Numbat. Experiments were acquired at a 1 H Larmor frequency of 900 MHz. The straight line indicates y=x. S17 Figure S16 . 15 N R 1 ρ spin-relaxation rates of ubiquitin TGWETWV bound to wild-type PDZ. The black arrows indicate the last three residues of ubiquitin and the first two residues of the PDZ recognition sequence TGWETWV. These five residues constitute the flexible linker of the complex. Experiments were recorded at 298 K on a 600 MHz Bruker Avance spectrometer.
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Figure S17. RDCs and chemical shift changes in ubiquitin WETWV bound to PDZ-1. a) PDZ-1 was added to a mutant ubiquitin, in which G76 was deleted and the PDZ recognition sequence was shortened by two residues to WETWV. RDCs were obtained at a 1 H Larmor frequency of 900 MHz (37 °C). RDCs were fitted to ubiquitin's 3D structure (PDB code: 1D3Z) using singular value decomposition as implemented in the program PALES. b) Averaged, normalized 1 Table S3 . Parameters of alignment tensors transmitted to MBP TGWETWV by PDZ mutants tagged with CLaNP-5. Alignment tensors and Q-values were obtained by best-fit of experimental RDCs to the 3D structure 1DMB using the software PALES. Table S4 . Alignment tensor of CLaNP-5-tagged PDZ-1 as determined from RDCs. Spectra were recorded at 310 K on a Bruker Avance 900 MHz spectrometer. RDCs were fit to the 3D structure of PDZ (PDB code: 1N7T) using the software PALES [7] . 
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